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Overview

• Coexistence between 6 GHz U-NII network and FS receiver has been studied

• Both co-channel cases and adjacent channel cases are included

• Study focuses on realistic deployments

• Outdoor U-NII microcell network with FS receiver within the area

• Indoor office U-NII network with FS receiver on the roof of the building

• Indoor office U-NII network with FS receiver on the roof of the adjacent building

• Dynamic system simulator is used to evaluate the interference

• Realistic RF impairments, radio protocol models, etc.

• Potential interference cases are found using the rules in the NPRM

• Automated Frequency Coordination should avoid co-channel deployment of U-NII and fixed links
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U-NII devices
Simulation parameters

• Maximum TX power

• U-NII outdoor access point: 30 dBm conducted / 36 dBm EIRP

• 120 degree sector antennas with 6 dBi max gain

• U-NII indoor access point: 24 dBm conducted

• U-NII client device: 18 dBm conducted

• U-NII device unwanted emissions (adjacent channel leakage ratio)

• Access point: 35 dB

• Client device: 30 dB

• U-NII TDD configuration: 50% uplink, 50% downlink

• U-NII device scheduling: Single device within cell transmitting at a time

• U-NII device channel bandwidth: 20 MHz
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Fixed link receiver
Simulation parameters

• Antenna

• Size: 12.0 ft / 3.6 m dish

• Max gain: 45.1 dBi

• 3 dB beam width: 0.9 degrees

• Gain at ≥100 degrees from main beam: -25 dBi

• Downtilt: 0 degrees

• Receiver noise figure: 4 dB

• Receiver duty cycle: 100%

• Channel bandwidth: 10 MHz (FDD receive channel)
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Outdoor U-NII microcell network
Scenario 1 parameters

• 7 sites with 3 sectors each (21 cells) with wraparound

• FS receiver placed at random location and azimuth

• 100 m inter-site distance

• 5 UEs per cell

• Case a: 20% outdoor, 80% indoor

• Case b: 100% outoor

• Access point height: 10 m

• FS receiver height: 15 to 115 m
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Outdoor U-NII microcell network
Scenario 1 results

• Results presented for:

• Overlapping channels (CCI, red)

• Adjacent channels (ACI, blue)

• U-NII devices 20% outdoor (solid)

• U-NII devices 100% outdoor (dashed)

• Co-channel deployment is not 
feasible

• Adjacent channel deployment 
exceeds -10 or -6 dB I/N ratio about 
3%…10% of the time

• Dish antenna gain at negative 
elevations is a key parameter that 
affects interference potential
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Indoor U-NII network + rooftop FS receiver
Scenario 2 parameters

• Model of the office building top floor indoor deployment

• FS receiver placed at the center of the roof
at different height mast (2 m to 20 m)

• 6 indoor cells, ceiling mounted

• 5 UEs per cell (30 total)

Public



© 2017 Nokia8

Indoor U-NII + rooftop FS receiver
Scenario 2 results

• Results presented for:

• Overlapping channels (CCI, red)

• Adjacent channels (ACI, blue)

• Different FS mast heights

• Co-channel deployment is not 
feasible

• Adjacent channel deployment 
exceeds -10 or -6 dB I/N ratio about 
3%…4% of the time

• Ceiling penetration loss and dish 
antenna gain at negative elevations 
are key parameters that affect 
interference potential
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Building wall penetration loss according to 3GPP TR 38.901

• Low-loss materials: 13.4 dB @6GHz (50% probability)

• High-loss materials: 30.7 dB @6GHz (50% probability)

Ceiling penetration loss uses the same model
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Indoor U-NII network + adjacent building rooftop FS receiver
Scenario 3 parameters

• Model of the office building indoor deployment (same as in scenario 2)

• FS receiver placed at the rooftop of another building, with main beam azimuth towards 
the U-NII devices

• FS receiver distance from U-NII devices varied from 20 m to 500 m

• 6 indoor cells, ceiling mounted (at 3 m height); FS antenna height 15 m

• 5 UEs per cell (30 total)
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Indoor U-NII + adjacent building FS
Scenario 3 results

• Results presented for:

• Overlapping channels (CCI, red)

• Adjacent channels (ACI, blue)

• Different FS distances

• Co-channel deployment is not 
feasible

• Adjacent channel deployment 
exceeds -10 dB I/N in some cases

• Wall penetration loss has significant 
impact on the interference
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Building wall penetration loss according to 3GPP TR 38.901

• Low-loss materials: 13.4 dB @6GHz (50% probability)

• High-loss materials: 30.7 dB @6GHz (50% probability)
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Summary

• Coexistence simulation results for realistic deployments of U-NII devices and 
Fixed Link receivers were presented

• For outdoor U-NII devices, co-channel deployment with FS is not feasible

• For indoor U-NII devices, co-channel deployment deserves further studies

• For all simulated scenarios and parameters, adjacent channel deployment is 
feasible

• However, FS receiver selectivity has not been considered in the simulations and 
warrants further study. A guard band could potentially be needed between FS and U-
NII spectrum blocks that the AFC needs to take into account.
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Copyright and confidentiality

The contents of this document are proprietary and 
confidential property of Nokia. This document is 
provided subject to confidentiality obligations of the 
applicable agreement(s). 

This document is intended for use of Nokia’s 
customers and collaborators only for the purpose 
for which this document is submitted by Nokia. No 
part of this document may be reproduced or made 
available to the public or to any third party in any 
form or means without the prior written permission 
of Nokia. This document is to be used by properly 
trained professional personnel. Any use of the 
contents in this document is limited strictly to the 
use(s) specifically created in the applicable 
agreement(s) under which the document is 
submitted. The user of this document may 
voluntarily provide suggestions, comments or other 
feedback to Nokia in respect of the contents of this 
document ("Feedback"). 

Such Feedback may be used in Nokia products and 
related specifications or other documentation. 
Accordingly, if the user of this document gives Nokia 
Feedback on the contents of this document, Nokia 
may freely use, disclose, reproduce, license, 
distribute and otherwise commercialize the 
feedback in any Nokia product, technology, service, 
specification or other documentation. 

Nokia operates a policy of ongoing development. 
Nokia reserves the right to make changes and 
improvements to any of the products and/or 
services described in this document or withdraw this 
document at any time without prior notice. 

The contents of this document are provided "as is". 
Except as required by applicable law, no warranties 
of any kind, either express or implied, including, but 
not limited to, the implied warranties of 
merchantability and fitness for a particular purpose, 

are made in relation to the accuracy, reliability or 
contents of this document. NOKIA SHALL NOT BE 
RESPONSIBLE IN ANY EVENT FOR ERRORS IN THIS 
DOCUMENT or for any loss of data or income or any 
special, incidental, consequential, indirect or direct 
damages howsoever caused, that might arise from 
the use of this document or any contents of this 
document. 

This document and the product(s) it describes
are protected by copyright according to the
applicable laws. 

Nokia is a registered trademark of Nokia 
Corporation. Other product and company names 
mentioned herein may be trademarks or trade 
names of their respective owners.
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